in the as grown samples, which is completely reduced after annealing at 275
• C. This is accompanied by a simultaneous increase of the Fe magnetic moment and the tunnel magnetoresistance. However, the TMR of the MgO based junctions increases further for higher annealing temperature which can not be caused by Fe-O reduction. The occurrence of an x-ray absorption near-edge structure above the Fe and Co L-edges after annealing at 350
• C indicates the recrystallization of the Co-Fe-B
electrode. This is prerequisite for coherent tunneling and has been suggested to be responsible for the further increase of the TMR above 275
• C. Simultaneously, the B concentration in the Co-Fe-B decreases with increasing annealing temperature, at least some of the B diffuses towards or into the MgO barrier and forms a B2O3 oxide. Magnetic tunnel junctions (MTJs) consisting of ferromagnetic electrodes separated by a thin insulating tunnel bar- * Electronic address: jschmalh@physik.uni-bielefeld.de rier are basic elements for spintronic devices such as programmable logic devices [1] , magnetic sensors and nonvolatile memories [2] . MTJs with MgO barrier have attracted increasing attention due to the theoretically predicted and experimentally verified huge tunneling magnetoresistance (TMR) effect [3, 4] . By using initially amorphous Co-Fe-B electrodes a room temperature TMR of more than 350% has been achieved [5] . Coherent spin-polarized tunneling has been suggested to be responsible for the high TMR effect [4, 6, 7] .
In this work we utilized x-ray absorption spectroscopy (XAS) and x-ray magnetic circular dichroism (XMCD total electron yield spectra (TEY) [8] were recorded, the x-rays angle of incidence was 30 o to the sample surface.
XMCD spectra were obtained by applying a magnetic field (max. ± 0.55T) along the x-ray beam direction using elliptically polarized radiation with a polarization of 90%. XAS intensity and XMCD effect are defined as (I
and (I + − I − ), respectively, where I + (I − ) denote spectra for parallel (antiparallel) orientation of photon spin and magnetic field.
As shown in Fig. 1 the TMR increases strongly with annealing temperature for both Mg interlayer thickness.
Starting at around 20% after annealing at 200
• C it reaches a maximum value of 112% after annealing at 350
• C, while the TMR amplitude above 325
• C is generally slightly larger for an Mg interlayer thickness of 0.5nm than for 0.75nm.
The x-ray absorption near-edge structure (XANES) at the Mg K-edge (Fig. 2) indicates a well defined nearest neighbor ordering typical for a crystalline MgO phase [9] already in the as prepared state. The spectra and, therefore, the local order of the MgO remains unchanged after annealing. This indicates that the metallic Mg interlayer was nearly completely oxidized during the RF-sputter deposition of the MgO layer. This fits well to the fact that a small amount of Fe-O was found below the barrier in the as prepared samples as discussed below. The Fe-O is identified by a typical shoulder just above the L 3 -resonance [10, 11] (see Fig. 3a ) and also results in a very broad typical XANES structure around a photon energy of 750eV (see Fig. 3b vanished (Fig. 3a) completely indicating a reduction of the oxide to metallic Fe. This behavior is similar to what we found for Al-O barrier based MTJs with Co-Fe electrode [11] and accompanied by a considerable increase of the TMR amplitude and of the interfacial Fe magnetic moment (Fig. 4) . The XAS spectra at the Co coherent or "quasi-epitaxial" electrode / barrier interface is required [4, 6, 7] . Therefore, our results confirm that the further increase of the TMR above 275
• C results from an enhanced coherent tunneling. 
